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(Claims) 

1. A remedy for disease with hyponutrition status, which 
contains ghrelin or ghrelin analog as an active ingredient. 

2. The remedy according to claim 1, wherein the disease 
with hyponutrition status is selected from cachexia, 
malignant disease and prostration caused by weight loss in 
association with infection or inflammatory disease. 

3. The remedy according to claim 2 for anorexia or weight 
reduction in association with cachexia. 

4. The remedy according to claims 1-3 for peripheral 
administration. 

5. A method for screening an agonist or antagonist of 
ghrelin or ghrelin analog, wherein the method comprises 
administrating -'a candidate substance to an animal, and then 
determining level of expression of mRNA, bonding amount of 
NPY and Yl receptor of NPY, oxygen consumption, gastric 
emptying rate, or activity of vagus nerve. 

6. A remedy for anorexia or weight reduction, which as 
the active ingredient contains an agonist or antagonist of 
ghrelin or ghrelin analog obtained by a method according to 
claim 4 . 

7. An agent for preventing or treating for obesity, which 
contains as the active ingredient an agonist or antagonist 
of ghrelin or ghrelin analog obtained by a method according 
to claim 4 . ' 
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; (54) Title: REMEDIES FOR HYPONUTRITION STATUS 

i (54) mxtozfo: i&mm^mmitmm 

• (57) Abstract: Remedies for diseases with hyponutrition status such as inappetence, cachexia or malignant diseases and prostration 
! caused by weight loss in association with infection or inflammatory diseases. These remedies contain as the active ingredient ghrelin 
or its analogs. 
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mm 

SJfc, ^1/>J >07 ^-X hX«7>^^-X h^ffiV^ciMtlf 

10 gfi&M 

flSIH. -Mtfe^miBZl-r. 1 9 9 4^^^$nfcl/^>^ adiposity (teJIEfr 

mmm> ^^tvx^mmmommzm^^^BMB^z^nT^. v 
^><DTmztiLm~rz>, &<<Dmis^&mmmizm-$-rz>^y°?- Fwa,v>jEs 

FY (NPY) , (orexins) , ^U> (motzlin) , *?->M 

20 Slt^l^ > (melanin-concentrating hormone : MCH) ^T^^^HSfi^ >A 
57 ® (agouti-related protein : A G R P ) j&tfcl £ ^T^ § . * , 4tUc S#WW*I" 
§ %K ilTH a-^^y 1M h WMfcJV^E > ( a -melanocyte-stimulating 
hormone : a — M S H)\ i'M&ft$!j#:fc;i^>;&fcffl0^ (corticotropin-releasing 
factor: CRF) > 3 >-$lZ$T>7 3L? 5 >-fM$lfe^f& (cocain- and 
25 amphetamine- regulated transcript : CART) J pU\/> / 7*h :3 r~> 
(cholesystokinin: CCK) fciftffclStlT^S. ^tl&«>^^ 
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NPY«T^M (ARC) T?jg££*-U Ml 
jRiilJTilClflUK (PVN) ^t^»SnTRftfcM*R«t. NPY^ 
■WHSMFT* tUlAfeSJ^flji^**-!- (Schwartz, MW et aL, Am. J. Clin. 
Nutr., 69:584, 1999) *t, 5fe«^CDtfi!-^T»aAICWMiU»:Vi^ jgtCfflftMXti] 
5 Sr^bfeo HCD^tef&CDPP^r^ U— ^^HTfera«te^.Sh*. NPY 
**3f *jg Z. tm* (D&Wfcm ttN P YSft#*^ VTftt>nZ> 0 N P YSt#:tt 
3g& 50(Dit^-l'y (Yl> Y2, Y4, Y5> y6) 7^/7 n-~ >/f £ti 

io #3m«£ft&*tfffr &. y i s^fi^tiiiim^nms^&CT 

i^^tlTV^ (Inui A., Trends Pharmacol Sic 20:43-46, 1999 75: £) . 

■ — i$dk&)v*:> (gh) Ti«^ ^^sns*;^^^^ o , 
. rh) iz^xmrn^n. vrhx^f >i:«toT«iwsns.. ssf , ghr 

15 H*y^KX^>£J33U©W 

Efc^;^ ^ftttHEJlH^ (growth hormone secretagogue : GH S) <Dm$i\Z 

GHRHttGHRHS«#SffittfttT, »'c AMPi^±#$t^CDH 
20 ^LT, GHSttGHRHS«frtJ»^SS«#StSttfl2UT, MMftft I P 3 

T»5GHS-RH 1 9 9 6 mz3m9 n-=,>£fteteJ: D«a»«»»Sn& 
(Howard A.D. et al, Science, 273: 974-977, 1996) o GH S - RftlflfiM& 7 

25 mz&te-r&o 

*rS51fc^&, u©GHS-R^LT, Wt§rtitt0U^>Hj(i« 
GHS-RC#^iJ^>HttT, &W> (Ghrelin) 
ifijy h<D^frt>%%Wk* TO^tlfc (Kojima M. et al., Nature, 402:656-660, 
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1999) o 




10 



15 £%0„ $e>fC, invivoTfe^y b^43^TJfiltf^^;^>^_h#$i^^ 0 

ftTV>5 (Wren et aL, Endocrinology, 141(1 1):4325-4328, 2000) . m&CD&l 
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Life. 

NPY mRNABIE NPYtNPY0YlS«#fcO»^t, tt 

io v^mTz&mtMmximnm&mmm&mmr&o 

15 illl Ate, th^VU^^hh^^UX^Ta/miS^J^^UfcfeO^S 

El 2 fik ^1/ U > I C VR-£©SAfcftKr»**5*T. 
[2]3teU NPY, AGRP, sM^S^A, tl/^'»B^MCH tlt«Eb 
20 fc^l/U >(D7^X I CVt4©M§^t. 

to jKD/WWi, ?1>V>1 CV«#«©*^T«NPY mRNAc£>/-1f 
>^D^h^to W77fi J—*t>7xiy b©f-^SG3PDH m 
R N A fclBSffe b T»JH»©/^— fe > h T «w b & %> & £ . 
25 |9 5(t NPY0YlSt*7>^^h (BIBO3 3 0 4) MY5^ 
*flcT>^=f=X h (L 1 5 2 8 0 4) ^V-U >Tf«f2»$ 
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B8ft yi/U>IP^«TSINPY mRNA»5liCR«1iaftfew 
To 

HI 314, I L-l &Tk&Vtt*>*\ PtR-^-Ufc^*©, WfcfcttS^V'U 
10 >mRNA^^;-1f>^D^ hT^Ufc^^t, 

il4lt o b/o bflE^^XCDP^*5^^^I/U>mRNA^^y-1f 

15 H16li, «tU->7Wfcif L - 1 18 

HI 8(1 LC-6 HHM/cahexia t^VtfXfc&frS^VU >0#miiiP 
20 KRS-rs&SfcSj^T. 

H19tt, LC-6 HHM/cahexia ^JWVXlZ&tf&ffUV XDmffiMm 
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HCH 
HCH 

5 HCH 
HCH 
H 

©WtLTtt, £*VU>©1 4f|(DG 1 nllMLfc, des-Glnl4-^WU 
>&£jW^n?&2>. 7^h des-Glnl4-^VU 

20 $ £> Kl, J.Med.Chem.2000, 43, 4370-4376 Kite, khGHSRla <Z>$&& ft; 

7f) *ON»5 3#g07$;^ (Ser) ©««$nt 

^ ^ y ^ ;w^©7 ^jn&^ttr j^jh (ine>(Dj^m^c«6~i 8jw 

-CO- (CH 2 ) 6 CH 3 , -CO (CH 2 ) g CH 3 , -CO (CH 2 ) 14 CH 3 , -C 
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0-CH=CH-CH=CH-CH = CH-CH 3 , -CO-CH (CH 2 CH 2 C 
H 8 ) 2 , -CO- (CH 2 ) 6 CH 2 Br, -CO- (CH 2 ) 2 CONH (CH 2 ) 2 C 
H 3 , -CH 2 -NH-CO (CH 2 ) 8 CH 3 , -CH 2 -0-CO (CH 2 ) 8 CH 
3 , -CH 2 -NH-CO (CH 2 ) 6 CH 3 , 



(ser) <pmmtimM2nT^z?uv>mim<DM:fcmmi)£VTfe, ms 

10 7!H^^HWt^ (2 0 0 0^10^183-200) ^M^tlfc.fc^m : 
NH 2 — (CH 2 ) 4 -CO-Se r {Urtrf-M -Phe-Leu-NH- (CH 2 ) 
2 -NH 2 ^&tf£n£o 

T^ffl-r^o ±misfe&5\z, n p y^to p p 7 7 $ u Mtti^o 

«*JB«HfcT*C£*^*5. flSHftflHH MSX^Tft 
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itf%.V<\Z.mo. Olmg-lOOmg, iD^K^O. lmg-10mg 

*BW<Dmmmfe. i^mmm^-rmm(D^wjzm^^z\t^x^, mzM 
m^rn, itixnism mmm&z£&m^&\z&&ttmwfcmm^z^ 
&mw&mfrzmitft&mmizm$b^&z>o £vt>w, mmmz^^pfmm. 

m*k&m, m^mmtjiE^iz^<omm(Dmm^tLx^^n^o &mm 
mmzmm-r^o 

*$%wtet£*>\z. #w) ><Dft$ET.xmt&&rfiz, mffiwm&mmz&^v, 

15 m±m. NPY mRNA^Ii, NPYtNPY©Y l^frtO^i, ^ 

zmzmfezftte^o 

20 _hfE7, ^ U — - > £> fltz: ^ 1/ U >Xtt^ V U >W©T^^X b 
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=f X X h £ ffi V>3 II t #T # 3 0 

5 O^^H-Pfe t) (Itoh, Z., Peptides, 18:593-608, 1997) > Ml^CD^MI® 
(interdigestive) Mr* E«^R^W^J»«l^&©*3^*teH^*. ^ 

=^h«fflViTW©»«flaiT*2it^«€f*n'rvi5 (sam, itoh) • hi 

10 tt*5*-T (X^irX#-*tA5 9 3 1 6fttfP 1 2 8 7 2) B Hl'OBt 
jR-T.kiK:* t: h^l/'J >S§#:«t ht^U >^«i^t tT 5 0%<DT 
ft^r^T (X^-feX#-SfQ9 2847. Q928 4 8 Rtf Q 4 3 1 9 

15 (Tomasetto C. et al., Gastroenterology, 119:395-405, 2000) . ^ 1/ U > .h^E^ 

W(D r y$ =fn x h t bT^ef u > t> b < te^? 1 u >iMW*©7 y$ 3~ X h & 

20 fflVi5^t*iTfS. 

SE* £ )V^f — ?"% 7 > X fcttH-r * # xX A WtT & t> , £ *M-# fc « 
»?8£nTV*fc:V>. ^STffc, NPY, AGRP. ^W^->>^ MCH, fcf 
-n> (beacon) > *^X>«»*;HE> (MSH) , Za-D^^>U, 
3*-f >-RrKT>7x^S>-«IWB3Wl (CART) , nifARMt^ 

25 >££ffiH^ (crf) .^i^^>s«&tr^<o^^H*«x^;i/=?-fi#ttfc*.-, 
s-rcDwanrii, +ffi»*bfcNPYtiWfo«Bi , r«*ft*l«b, ftW*£Twr 

§ (Bray G.A. et al., Recent Prog Horm Res, 53:95-118, 1998) . NPYli# 
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*5SWIC*^T, I CVK^bfe^U>KiNPYtra«K:RJtftB*Kl*!l* 
5 ^ £ nfco 4>*<9 ^ 1/ U £ £**$8M6^# U ^ 9— ( R 

t-pcr) t^^i^i.h, ^mmm^m-v^m^tixii^. 

WU GHS-Rl^ti (arcuate nucleus : ARC) teflffibTfc?), 
NPY^StlS (Tannenbaus GS et al., Endocrinology, 139:4420-4423, 
1998) o ^ ^^aA-f ^>j^-if-'>3 >ttiT, GHS-RiNPYIi^ 
10 — D >ld^^^^UTV^cli:^^$nTV>^) (GuanXMetal., Brain 

Res MolBrain Res, 48:23-29, 1997 <H) . Kf£©J*StfUWE 

c - f O S CD^SffittflST S d CnXViS (Dickson SI et 

al., Neuroendocrinology, 61:36-43, 1995 f£ <H) o 
15 #f§BJ3Tteu N P Y(DmRNA^^l/ 'J >$4> ^ t HioTW 

f^ffl^^^XAJl iOT©NPYtYl^Mii4bTV^tSt)n§. 

3»&*t?k:, ^ < ^^©^y? F«ll^bfc if (lit § ^ 

£ llT V* £ (Elmquist JK et al., Nat Neurosci, 1:445-450, 1998 U E) „ b jfc b 

*ftm-c\*. ^mn-^vr^uv >#np y^y i^§^iTgt«t§ 

& (InuiA., Cancer Res 59:4493-4501, 1999 & <H) . #SBS9TteU ^l/UM^ 

(cck) fmtt&*mm&*±£* wM^wm^b^mt^t 

&n&mk&m.W'?Z>%}M&^'$'& C £#»&3*ITV>S (Schwartz GJ et al., 
Am J Physiol, 272:R1726-1733, 1997) . 



10 



WO 02/060472 



PCT/JP02/00765 



T&t^otfuvxDmiftmfe. ccKotiiiDWi. ^>^». il 

-l/3> L/7°f>W^hU>t£B<7^H (GRP) £^tfS*<£>£^l/^ 
(anorexigenic molecules) ^WMMWB^k^(DMcM^ (discharge rate) 
5 ^mMt^^ttm^^tlX^^ (mm, Schwartz US) «, feT, ^VU > 

$ £> \Z*m We It CD ^* > U >m R N A ©&3EH2&**Jl*M*» J: o T±#T 
10 SCfcfcjRbfc. cne>©^ll IIMT©^1/U >mRNA©iiJ0« 

(InuiA, Cancer Res 59:4493-4501, 1999 fe£) - 3&i£lttetfM$ft4>&<2: 

t*«»5nT^si/^>, crf, cca^^'i>^mK^0* 

20 ^IL-li3Wl/yf>(Z)l/ifni:J:^TWL„ ob/ob7W (V~7 

^l/'J>mRNA0^^>lfc. fpT, WtefcfrS^WU 

25 fns^lC««**fcUTVi5. Sfcfc, *HS4bfc^VU >ifil L-l j3T?R 

Sft3^60rtft*;V*>*ffl«3ft*lc*II«"r*ttK3:»6»nTVi* (Witt* 
Kojima et al.) . C:n&©»ai*»Wr#6tl/S:flLa*'&t)*T#^* I 
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5 am&:v>. a«£*tf©^c5, ^w^w^hu^ ^ 

(1) Rj#5»j 

7 il#<9 d d y 2££ x^X ( 3 2 - 3 5 g) JAPAN SLC (Shizuoka, Japan) 
20 *^lAlfc. 10-l.iatOJBIia (ob/ob) C5 7BL/6J7^ 
(3 8-4 2 g) teShionogi Co., Ltd. (Shiga, Japan)^ SStAbfco CLftS^ 

WJT«ff»*n^ai«n?ffiiwbfc (iaar 2 2 ± 2*0, ssss ±10%, 1 21$ 

25 PY, hhT^^I^W^f (agouti-related protein) 8 6-1 3 2 (A 
GRP) % W**U>¥$>>A, Wtt]s*is>BR&W7> * y X >BJB* 
Jl^ > (M C H) Peptide Institute (Osaka, Japan)^ £ b fc 0 j&gULT £ 
^l/yf>JltMlI^-?^X I L —1/3 li^n^tl R&D Systems 
(Minneapolis, USA)3StCX Upstate Biotechnology (New York, USA)}ft BltA L7c e 
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BIBO3304te Boeringer-Ingelheim Pharma, Germany)/^ £ , ^7c L 1 5 
2 8 0 4]&r/J 115 8 1 4 teBanyu(Banyu Pharmaceutical Co., Ltd., Tokyo, 
Japan)/^£Jg#£*lfco B I BO 3 3 0 423fc£*J 115 8 1 4ttNP.Y(D 

Y l^#T>^rf-X FT^^ L 1 5 2 8 0 4«Y5^#7>^^ h 
5 T?&3o «#©lftt(r^#*3!RI&AiaS«l« (ACSF) 4 /i 1 T?*RLT»H 
fliffil*I (intra-third corebroventricular : I CV) *SVitt^aft 
MlOO/il -Tf&Rl/TJWttrt (I P) fi^Ufc. »JR#lCttACSFXt44 

TOfi±SET^b^Co (ANOVA) £ff(A> Bonferroni <D t $t&Z 

10 iOf^Oi^fc. P<0. 0 5<Dm&teMmWZ^MfcB&&&£Vfco 

(2) I CV^ 

I CVn^ftofrmzfe. W7>&1>b>VV\£?—)V3-hWI* (8 0- 
85mg/kgIP) Jff» U MftMT® 7 B HO, &ffiB£&1K (SR-6, Narishige, 
Tokyo, Japan) I^I^43^fc„ t^oTWI^O«0. 9 mm 

15 T?iuBt<£>0. 9mm^l:^**Wt. -**fi$3mmlcb&o-C«ftStfc 
2 4^— *?<D$J~=l— V (Safelet-Cas, Nipro, Osaka, Japan) ^HHBi^KlSg) 

3>T^fc^L-7Co 2 7 y-^OSAfiK h § P E - 2 O^a— fcf>^T 

(3) i&MW&fflWffi (truncal vagotomy) 

mm<D4uffi\z. j&T<D&?\zvTm7mmwmwi&ft'o?Zo -wx&'Ob 

25 AVUf^— ^th'J^ (8 0 — 8 5mg/kg I P) TJ»^bfc. fll^CD^^: 

mux, ^w^ohu^^^^^^o^tutcc zzffiom&izmm&zimizm 

trVTco v^A (dH») ^mtT^XTteu ra*fc3*3feWft#fe«tHUfc**» «JWf 
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WtWl-k (Oriental Yeast Co., Ltd. Tokyo, Japan) T^f bfc 

(4) m&t&m 

fro retell tfW >t I L - 1 0 CD I P*S^^^^^T^^^^^ 

^Iz/T^X) *>b<i*fea*4a*ft5HWIiD3gLIPfB:-*b«:. T^Xfcte 

(5) RNAO#lt/-if>yny 

ffiflcTSB^n y # £ £> RNeasy Mini Kit (Qlagen, Tokyo, Japan) ^ 

15 ^-Cft^^l&l^ Hybond N+ ^ >^^> (Amersham Pharmacia Biotech AB, 
Uppsala, Sweden ) (d 7* D 7 h t ( Ueno N. et al., Gastroenterology, 
117:1427-1432; 1999) . ^ >7*7>$ 32 P^tfe c DNA7°P-^tA< 

cDNA7°0-7*t/W7'U^X$-tTi*©^l/U >mRNA«lfc, 
20 /W ^-f Xbfe'>WKiDiiSf>'> b*bV (Image Master ID Elite 
ver 3.0, Amersham Pharmacia Biotech AB, Uppsala, Sweden) T?!^ bfco 7 s 
— ^S^Ut^l'T-H 3 >J >ftTk Hn^ — if (G3PDH) mRNAH 

(6) NPYICTS 

25 'T^^ft2 4WpnM&A* , *fc. Jft^BMf', I CV^tSf ^^5^^ 
2*VU> (l^-yWTyX) L < fiA C S F § 1 2 Btf B ^tt4t, 3tH 
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(7) ^VU>5t{^^ 
U->^^4 8 ^r^^$-&feo ^«r*W> fcIL-13 (5 

10 «»UTF9<f r-<XTr«DBU .S—*?>7Uy hftWft-r^ftTf-S O'CT^ 
(8) 

«3*$8J*«&2 2t:ir0 2 /C0 2 Mif^XTA (Model MK-5000, 
Muromachikikai, Tokyo, Japan) SffiV*TiB!l5feU& (M£±l, Ueno N. et al.) o 
15 ^ >n— 5 6 0 m 1 > 5^ ^©^OdS3^« 5 0 0ml /^Tab 

fee -T^^sw^^Tm TK^-^^-r^, ^tc^^^a— 4n^j£irf 

tAtlT> BIBO3 3 0 4 (St/^l/A^X) (D«T ! bU< te^&Tfc, 
(10^10. 3 - ljrJ^)V/-WX) ^-(D2B#f B 1 
20 Miifl&itbfc. 

ti*s.u ft*rt«*a«ft«ftixfc. ^^fe^iitiv^TA (Model 

77400, Labconco, Kansas, USA) TfftjftLfc. Wrt^ttS^^OT^^ct o 
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(%)= a- (m^mmvtz.&M(Dmmm/mimm) > x 

1 0 0 

do) nss&m&mm 

*Wistar5yh (3 0 0 g) £^l/^> (1 g/kgl P) TrftWU 
5 ^r:a-l/^jfAlfc. f&JIiiTT, (gastric 
branch) ©*»«»Wlf^&WR7-f h H»bT* — 

(rate meter) ( 5 ^OfluyWIW) fcffl^fc (Niijima A., J. Nutr 130:971S-973S, 
2000) c i?W)> (3-3 0 07iAW/7yb) »^ttT#*IMR (IV) 

5CiT«lfc. Hf^iSfy^gLiSETfSibfc. ANOVARtf Schefife4fe£ 

15 £1M 1 : tfUV > I .CV^OSttSL^tM 

ifwu>©^x«a (icv) tft#©«i*ftft«i;fc.'.»A 

U^iJ->7^^tACSF (»W)X«^U> (0. 0 0 
20 telWiSc&^T o *P < 0 . 0 5 RUT P < 0 . Olll Bonferroni © t 

31 + 0. 10 g*f 5. 68 + 0. 2 1 g <*tHB#) : P<0. 0 7 6) . 

25 

NPY, AGRP, r^V^v^A, ^-V^5/>BR^MCH<hJt^L-fc^l/U 
><DWX I CV^©^§»J 1 iPfl*lcl/T, 1 t;^A^^"PK 
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mmm3 : ?uv>i c v^®n p Yiraats^ti^ 

n y h CD^- ^ * ^ U -tefrTfrr— F 3 U >Wfr tHD y ^— if ( G 3 P D H) 
10 mRN'AtEMtTMWA-t>hT^lfc%0tfel > . ^WJ>ttN 
PY mRNA®^i^5 8 % feifiPUfco 

15 NPY©Yl^ftT>^^ h (B I BO 3 3 0 4^J 115 8 14) 
^Y5g§#7>^^h (LI 5 2 8 0 4) TIMST* £ ^WU 

^^h-C^B IBO3 3 0 4&m 115 8 14 ( 5 ^ J =E)V/^X : 

icv®4) uzrvy)> (i^/^ejiv^x : icvg#) -esi^nsst 

20 &W*Klia#bfc. — ^ Y55«#r>^XhOL 1 5 2 8 04 (5^7 
^e;V/^^X : ICVS4) ttUCD^Sr^^^ofc (0 5) . fcT> #V 
U >»N PY©Y1 §f#^LT^ LTV^it^. ^tlfco 

ftlftffl 5 : ?fV x ) ><D I C VS#©itifl^R^^ 

»6n?ti&*«H6K:»"r. ^vu>i»*flBiibfc©twuffia (o. 3 
-i:?-y^E;w^x: i cv^4) TnK3WWMt«^bfc*«, -nnYit 

§#7>^3'^X h (B I BO 3 3 0 4 : S-jrS&V/'WT, : I 7? 
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$£-^L7cT^X-C\ ICVW©lB#fp1(7. 24±6. 9 6%) M2^1(5. 

i 8 ± 6 . 01%) (rq) zmM-t zmfa&^vrcfi^ mstw&m 

iMVtc (IH7) c 3^y^;i//^X<D^]/U>£I P^bfc24W^O# 
mM-&mtl££>\Z^M\Zmfr^tc (6. 6 8±0. 16g*f6. 10±0. 17 

10 g c*™) :p<o. 05) o c(D±&nmm'mzY i%:mfoT>$3-zhx* 

IBO3304CDI C ViS^fcck^ T"7*P y £ £:Tlfc;^\ Y5»7> 
^rf~Xh(DLl 5 2 8 0 4-C^D^§n^-pL tfV^) ~><D I P^-^t 
©iraNPYOmRNA^y-f^n^hTEiUfct^^, 12% 
(DmmmU&WimtEntc. (m 8 : fete, m 8 $*<D Saline *raf£<*: VT±m.7k 
15 ^r^bfe^TCD^^^T) c 

i9ll ^VU> (0. 3- l^/^lz/V^X) ^ICVt#bfctf(Dlfi# 

>^^lB#F^-Tr^I^I«m^^W«^iiDUfc: (3 0. 16±3. 7 0% 
(3^;^) ^f2 0. 34±2. 27% (;Jtf$D : P<0. 0 5) o toT, 

25 8 : mmtmwmmtfitfv u ><z>««^i, npy hirnam 
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ftKfcofc (010 : &4b\ HIl 0$X\ Sham teS^i^flW, Vagotomy 

5 tt|!3^^©*ii>tt©#3liettS**IC*^bfc (HID o 

.jft-TiSte^ 8B9Hotft*tt,#WO»*^v^^^fctt^T*«K:-<l 6%) 
10 ^VUVmRNA&ittBnLfc (fcfc* HI 2*7?, Fed WJMtfcbfcV^tf;*© 

il-1 3 £uy?->m*Tn%miz&tf&&uv>mRNA<D$m&m 

15 <IL-10teOVvrW:2 3±2. 8%, V ^ > V vr 2 2 

±3. 5%) o 

5fc*©«3&£1i:fcU~ >^C7Xi:Jt^bT, o b/o bT^O^l/U >mR 
NAUittfft (19%) ±#L/T^fc (HI 4) . l/^Miob/ob7 

20 ^Xfc^Tfc, y->VW(;^Tfcff}l(17±3. 2%:P<0. 0 
1) ^l/U>mRNA^^lfco ob/obT^X^l/y5 1 >^^D5M 
US#*rSi:, A^***.fc#J»»£Jfc*l/T, ^l/'i>mRNA^itl(3 
1%) M4>U SfcHI*lcSMa^#m#»l>l'& (HI 5) . »»»Wob 
/obTWO^S fc&V^T fcflMFFW© 7 — tf y hT^^I/ U >mR 

25 NAO^^tBt^^fc. 

sfttett i o : #i>y>t i l- i fi &&&*hr£t%<Dmikm£&n) l zm£T%} 
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fro mi 6td*-r«k3fc,- i l- 1 07?mmi£n2>m'&m'pntfi<'V>\z&-DX 
n&mi$zm£fcm(Dm&*M&i<fr (mi 7) „ 

10 feo cio^^;i/^^x^^®^#^#:mM^^^*rci^^nTv^ (wo 

98X 1 3 3 8 8) 0 1^6IZn©T^X{C^l/U>^3, 0. 3, 0 nmol/i 

#£iotm (iS2m> i2st^^^, ^bfdo jn-a^Mtb 

-CV>&V>IE#1£ (n=5) Slp«bfc. 

o - 5 s g fc#a««eftff 5 0@ \zmtmmm(Dmmmm^m^fro 

15 #&tlfcifif**Bll 8Sl^il 9^"To 3 nmol S^Utt, 0 nmol S W 

fee 
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ill; i S^lMi^ I: 5Sit)cI^ ^I^ti^^It^^fM l !Bt 

io 5. ffv>v><DfttETxmm&Tiz, mm^M^mmiz^v. mutm, np 
y mRNA» NPYtNPYoYi^^tom^m, mmmmm, n 
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02 



□ ACSF(n=13) 
1.2-, □ ^^y>(Q.003nmoi,na13) 




20 imm 2 mm 4 mm 
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1.0- 
^ 0-8- 
<$£( 0.6' 

K 

0.2 



□ ACSF(n=11) 
B ^VJ>(n=lO) 

■ ^V'J > + BIBO3304 (n=10) 

□ £fVU > + L1 52804 (n=10) 

□ BIBO3304(n=11) 
H L1 52804 (n=10) 




20 # 



i ism 2 usra 
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1216 



□ ACSF(n=10) 

□ ^1/U>(0.3nmol,n=11) 

■ ^'J>(1 nmol, n=11) 

■ if \/ U > + BIBO3304 (n=1 0) 




o-i mm. .0-2 mm 
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07 



□ + ACSF (n=9) 

B ^'J> + ACSF(n=9) 
■ ^HJ> + BIBO3304 (n=9) 




20 # 2H#R0 4B#^ 
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H9 



□ ACSF(n=8) 

□ ^PU>(0.3nmol,n=8) 




i mm 2 mm 
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Bio 



CS 7 



1 - 



□ Sham, (n=8) 

□ Sham, ^UU>(3nmol, n=8) 

■ Vagotomy, (n=7) 

■ Vagotomy, ^j^.ij >(3 nmol, n=7) 



n 



20 # 




m - 2 



4 mm 
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ifW)> 300fmol 




ifuu > 3fmol tfv^y > 30 fmol 




mm :30 ft 
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1212 



Fed Fast 




Fed Fast 
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013 



□ (n=7) 

□ IL1 $ (n=7) 
■ v^>(n=6) 




IL1/3 
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014 



□ u->(n=5) 
■ ob/ob (n=6) 




U-> ob/ob 
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H115 



□ -kM?K (n=6) 
■ l/^>(n=7) 
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016 




20 # iwm 2 mm 4B#ta 
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017 



-Q tftffi* (n=8) 
O IL1 & (n=8) 




-1.5- 1 

, 20 J , , , , , , 

OH IS 20 30 40 50 
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2.5 r 




B 
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Sequence Listing 

<no> +*umms&it 
<i2o> GsmffiKsmntrnm 

<130> YCT-670 
5 <160> 4 

<210> 1 
<211> 28 
<212> PRT 
10 <213> Homo sapiens 
<400> 1 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys 

1 5 10 15 

Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg 
15 20 25 

<210> 2 
<211> 22 
<212> PRT 
20 <213> Homo sapiens 
<400> 2 

Phe Val Pro He Phe Thr Tyr Gly Glu Leu Gin Arg Met Gin Glu Lys 

1 5 10 15 

Glu Arg Asn Lys Gly Gin 
25 20 

<210> 3 
<211> 366 
<212> PRT 
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<213> Homo sapiens 
<400> 3 

Met Trp Asn Ala Thr Pro Ser Glu Glu Pro Gly Phe Asn Leu Thr Leu 
15 10 15 

5 Ala Asp Leu Asp Trp Asp Ala Ser Pro Gly Asn Asp Ser Leu Gly Asp 
20 25 30 

Glu Leu Leu Gin Leu Phe Pro Ala Pro Leu Leu Ala Gly Val Thr Ala 

35 40 45 

Thr Cys Val Ala Leu Phe Val Val Gly He Ala Gly Asn Leu Leu Thr 
10 50 55 60 

Met Leu Val Val Ser Arg Phe Arg Glu Leu Arg Thr Thr Thr Asn Leu 
65 70 75 80 

Tyr Leu Ser Ser Met Ala Phe Ser Asp Leu Leu He Phe Leu Cys Met 
85 90 95 

15 . Pro Leu Asp Leu Val Arg Leu Trp Gin Tyr Arg Pro Trp Asn Phe Gly 
100 105 110 

Asp Leu Leu Cys Lys Leu Phe Gin Phe Val Ser Glu Ser Cys Thr Tyr 

115 120 125 

Ala Thr Val Leu Thr He Thr Ala Leu Ser Val Glu Arg Tyr Phe Ala 
20 130 135 140 

He Cys Phe Pro Leu Arg Ala Lys Val Val Val Thr Lys Gly Arg Val 
145 150 155 160 

Lys Leu Val He Phe Val He Trp Ala Val Ala Phe Cys Ser Ala . Gly 
165 170 175 

25 Pro He Phe Val Leu Val Gly Val Glu His Glu Asn Gly Thr Asp Pro 
180 185 190 

Trp Asp Thr Asn Glu Cys Arg Pro Thr Glu Phe Ala Val Arg Ser Gly 

195 200 205 

Leu Leu Thr Val Met Val Trp Val Ser Ser He Phe Phe Phe Leu Pro 
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210 215 220 

Val Phe Cys Leu Thr Val Leu Tyr Ser Leu He Gly Arg Lys Leu Trp 
225 230 235 240 

Arg Arg Arg Arg Gly Asp Ala Val Val Gly Ala Ser Leu Arg Asp Gin 
5 245 250 255 

Asn His Lys Gin Thr Val Lys Met Leu Ala Val Val Val Phe Ala Phe 

260 265 270 

He Leu Cys Trp Leu Pro Phe His Val Gly Arg Tyr Leu Phe Ser Lys 
275 280 285 

10 Ser Phe Glu Pro Gly Ser Leu Glu lie Ala Gin He Ser Gin Tyr Cys 
290 295 300 

Asn Leu Val Ser Phe Val Leu Phe Tyr Leu Ser Ala Ala lie Asn Pro 
305 310 315 320 

He Leu Tyr Asn He Met Ser Lys Lys Tyr Arg Val Ala Val Phe Arg 
15 325 330 335 

Leu Leu Gly Phe Glu Pro Phe Ser Gin Arg Lys Leu Ser Thr Leu Lys 

340 345 350 

Asp Glu Ser Ser Arg Ala Trp Thr Glu Ser Ser He Asn Thr 
355 360 365 

20 

<210> 4 
<211> 412 
<212> PRT 

<213> Homo sapiens 
25 <400> 4 

Met Gly Ser Pro Trp Asn Gly Ser Asp Gly Pro Glu Gly Ala Arg Glu 

15 10 15 

Pro Pro Trp Pro Ala Leu Pro Pro Cys Asp Glu Arg Arg Cys Ser Pro 
20 25 30 
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Phe Pro Leu Gly Ala Leu Val Pro Yal Thr Ala Val Cys Leu Cys Leu 

35 40 45 

Phe Val Val Gly Val Ser Gly Asn Val Val Thr Val Met Leu He Gly 
50 55 60 

5 Arg Tyr Arg Asp Met Arg Thr Thr Thr Asn Leu Tyr Leu Gly Ser Met 
65 70 75 80 

Ala Val Ser Asp Leu Leu He Leu Leu Gly Leu Pro Phe Asp Leu Tyr 

85 90 95 

Arg Leu Trp Arg Ser Arg Pro Trp Val Phe Gly Pro Leu Leu Cys Arg 
10 100 105 110 

Leu Ser Leu Tyr Val Gly Glu Gly Cys Thr Tyr Ala Thr Leu Leu His 

115 120 125 

Met Thr Ala Leu Ser Val Glu Arg Tyr Leu Ala He Cys Arg Pro Leu 
130 135 140 

15 Arg Ala Arg Val Leu Val Thr Arg Arg Arg Val Cys Ala Leu He Ala 
145 150 155 160 

Val Leu Trp Ala Val Ala Leu Leu Ser Ala Gly Pro Phe Leu Phe Leu 

165 170 175 

Val Gly Val Glu Gin Asp Pro Gly He Ser Val Val Pro Gly Leu Asn 
20 180 185 190 

Gly Thr Ala Arg He Ala Ser Ser Pro Leu Ala Ser Ser Pro Pro Leu 

195 200 205 

Trp Leu Ser Arg Ala Pro Pro Pro Ser Pro Pro Ser Gly Pro Glu Thr 
210 215 220 

25 Ala Glu Ala Ala Ala Leu Phe. Ser Arg Glu Cys Arg Pro Ser Pro Ala 
225 230 235 240 

Gin Leu Gly Ala Leu Arg Val Met Leu Trp Val Thr Thr Ala Tyr Phe 

245 250 255 

Phe Leu Pro Phe Leu Cys Leu Ser He Leu Tyr Gly Leu lie Gly Arg 
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260 265 270 

Glu Leu Trp Ser Ser Arg Arg Pro Leu Arg Gly Pro Ala Ala Ser Gly 

275 280 285 

Arg Glu Arg Gly His Arg Gin Thr Val Arg Val Leu Leu Val Val Val 
5 290 295 300 

Leu Ala Phe He lie Cys Trp Leu Pro Phe His Val Gly Arg He He 
305 310 315 320 

Tyr He Asn Thr Glu Asp Ser Arg Met Met Tyr Phe Tyr Gin Tyr Phe 
325 330 335 

10 Asn He Val Ala Leu Gin Leu Phe Tyr Leu Ser Ala Ser He Asn Pro 
340 345 350 

He Leu Tyr Asn Leu He Ser Lys Lys Tyr Arg Ala Ala Ala Phe Lys ■ 

355 360 365 

Leu Leu Leu Ala Arg Lys Ser Arg Pro Arg Gly Phe His Arg Ser Arg 
15 370 375 380 

Asp Thr Ala Gly Glu Val Ala Gly Asp Thr Gly Gly Asp Thr Val Gly 
385 390 395 400 

Tyr Thr Glu Thr Ser Ala Asn Val Lys Thr Met Gly 
405 410 

20 
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